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Description 

FIELD OF THE INVENTION , 

5 The present invention relates to a photosensitive planographic printing plate, and particularly to one which has high 

sensitivity, improved suitability for plate inspection to a developed printing plate, greater ease with which register marks 
can be visually observed, and in addition, improved safety against a white lamp. 

BACKGROUND OF THE INVENTION 

10 

In some cases, photosensitive planographic printing plates are inevitably exposed to a white lamp or a fluorescent 
lamp comprising white light and yellow light before development in a process of platemaking. When o-naphthoquinone- 
diazide absorbing in the 400-450 nm region is used as a photosensitive material, the compound absorbs at 436 nm in 
the bright line spectrum of the white lamp, which causes fogging (lack of halftone dots and change in tone). Although 
75 addition of a yellow corrpound absorbing at 436 nm would be expected to inhibit the fogging, this wavelength exists in 
the vicinity of the center of the wave range of light absorbed by o-naphthoquinonediazide. Hence, compounds which 
can inhibit the fogging caused by the white lamp absorb at the wavelength at which o-naphthoquinonediazide also 
absort)s, often resulting in lowering the sensitivity of the photosensitive planographic printing plates. 

Further, the photosensitive planographic printing plates are plate-inspected after development to confirm the pres- 
to ence of unnecessary images and dust thereon. Then, the developed printing plate which exhibits a good contrast (AD) 
between image and non-image areas can be easily plate-inspected. Hence, a blue-colorant is generally used to obtain 
a sharp contrast between the image and non-image areas. 

Although increase in blue density would be expected to fully improve the suitability for plate inspection to the devel- 
oped printing plates, a sufficient contrast results in lowering a yellowish tone owing to an o-naphthoquinonediazide as 
25 a whole, and in the image areas, a bluish tone increases and a greenish tone decreases. 

On the other hand, in order to register a film with the photosensitive planographic printing plate, a register mark is 
put on the printing plate with a blue ball point pen. However, as the register is conducteid under a yellow lamp, a shift of 
the image areas from a green tint to a blue tint makes it very difficult to visually observe the register mark 

Further, although the plate-inspection of the developed printing plate is often carried out under the white lamp, the 
30 shift of the image areas to the blue tint were found to make it difficult to visually inspect as compared with image areas 
of an original green tint. 

To solve these problems, it is effective to shift the image areas from a blue tint to a green tint by adding a yellow- 
orange colorant absorbing in the 400-500 nm region. However, although the green tint of the image areas makes register 
marks easier to visually observe and improves the suitability for plate inspection to tiie developed printing plates, wave- 

35 lengths of light absorbed by the yellow-orange colorant overlap with wavelengths of light absorbed by the above-men- 
tioned o-naphthoquinonediazide to cause decrease in the sensitivity of the photosensitive planographic printing plates. 

It has been a difficult prot>lem to obtain the photosensitive planographic printing plate having great safety against 
the white lamp without any decrease in sensitivity, because the wavelengths of light absorbed by o-naphthoquinonedi- 
azkJe being the photosensitive material overlap with one in the t>right line spectrum of the white lanrp. 

40 Similarly, the shift of the image areas from a blue tint to a green tint has also faced a problem difficult to solve, 
because the wavelengths of light absorbed by the yellow-orange colorant overlap with ones of light absorbed by o- 
naphthoqulnonediazlde. 

SUMMAFY/ OF THE INVENTION 

45 

An object of the present invention is to provide photosensitive planographic printing plates which have inproved 
safety against a white larrp, improved suitability for plate inspection to developed printing plates, arxj further greater 
ease with which register marks can be visually observed without any decrease In sensitivity. 

The object of the present invention has been achieved by the following items (1) to (3): 

50 

(1) A photosensitive planographic printing plate comprising a support having thereon a photosensitive composition 
on a support, wherein the photosensitive composition comprises a) an o-naphthoquinonediazide compound; b) an 
aqueous alkali-soluble, water-insoluble polymer; c) a blue-colorant; and d) a colorant of which the proportion of 
absort>ance at wavelengths of 436 nm, 41 7 nm and 500 nm is 100 : 65 or less : 40 or less. 

55 Particularly preferably, the above components a), b), c) and d) are used in an amount of 10 to 80 % by weight, 

20 to 80 % by weight, 0.2 to 5 % by weight and 0.05 to 3 % fcyy weight, respectively. 

(2) The photosensitive planographic printing plate as described in the above item (1). wherein the colorant of item 
d) is a compound represented by formula [I]: 
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[I] 



IS 



20 



wherein and R2, each represents an alkyi group having 1 to 10 cartx)n atoms which may be substituted or an 
aryl group having 1 to 10 cartx>n atoms which may be substituted; R3 represents an alkyi group having 1 to 10 
carbon atoms; R4 and R5, each represents a hydrogen atom or an alkyi group having 1 to 10 carbon aloms which 
may be substituted; Gi and Q^, each represents an alkoxycarbonyl group, an aryloxycarbonyl group, an acyl group, 
an arylcartx)nyl group, an alkylthio group, an arylthio group, an alkylsuifonyl group, an arylsuHonyl group, or a f luor- 
oalkylsuHbnyl group; Y represents a divalent atom or an atomic group selected from the group consisting of O, S, - 
NR-, Se, -C(CH3)2-. and -CHsCH-, wherein R has the same meaning as R3 ; and n represents 0 or 1; Ri and R2 
may combine to form a ring; and Gi and G2 may combine to form a ring. 

(3) The photosensitive planographic printing plate as described in the above item (1). wherein the colorant of item 
d) is a compound represented by formula [IQ: 



25 



30 




[II] 



3s wherein Rn. Ri2. R13. R14. R15. R16. and Ru, each represents a hydrogen atom, a halogen atom, an alkyi group, 
a sut)stituted alkyi group, an aryl group, a substituted aryl group, an allyl group or a substituted allyl group; and R12 
and Ri3 may combine to form a ring together with the respective cart^ atoms to which R12 and R13 link. 

Particularly preferably, Rn represents an alkyi group which may contain a substituent group (for example, 
alkoxyl, aryloxy, carboxyl, hydroxysuHonyi, halogen, among these, the cartxsxyl group is preferred.); R12 arxj R13, 

40 each preferably represents a hydrogen atom, a halogen atom, an aryl group which may be substituted, or an alkyi 
group which may be substituted arxj, further, R12 and R13 may combine to form a ring; R14 and R15, each preferal^y 
represents a hydrogen atom, a halogen atom, or an alkyi group which may be substituted; and Rie and R17, each 
preferably represents an alkyi group which may contain a substituent group (fbr example, alkoxyl, aryloxy, cartxsxyl, 
hydroxy-sulfbnyl, halogen, among these, the cartxsxyl group is preferred.) or an aryl group. 

45 

DETAILED DESCRIPTION QF THE INVENTION 

According to the above-mentioned items, the present invention can provide the photosensitive planographic printing 
plates which have good safety against the white lamp, good suitability fbr plate inspection to the developed printing 
50 plates, and greater ease with which the register marks can be visually ok>served, maintaining their high sensitivity. 

In the present invention, in view of absorption spectrum of colorants, use of only yellow-orange colorants having 
specific at)Sorption wavelengths and absorption distribution does not inhibit absorption of light by o-naphthoquinonedi- 
azide, efficientiy absort^s at 436 nm in the bright line specrum of the white lanrp which causes the fogging, and adds a 
yellowish tone to the blue tint of the image areas, which makes the register marks easier to visually observe and, in 
55 addition, improves the suitability fbr plate inspection to the developed printing plates. 

That is, in order to obtain high sensitivity and to add the yellowish tone to the blue tint of the image areas, preferred 
yellow-orange colorants used in the present invention are those (i.e., dyes) which have absorption peaks in the vicinity 
of the center of the 400-500 nm region and exhibit weak absorption in the first half of this region. 

This is explained in more detail below. 
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The wavelengths of light emitted by a lamp mounted in an exposure machine used for the photosensitive piano- 
graphic printing plates of the present invention are 405 nm, 417 nm arxJ 436 nm. Hence, preferred yellow colorants are 
those which absorb at 41 7 nm or less as weakly as possible and further also absorb at 436 nm to lower the sensitivity 
to the white lamp or to inhibit the fogging caused by the white lamp, because the white lamp has the wavelength of 436 
5 nm in its bright line spectrum. Further, yellow colorants which weakly absorb at 500 nm are preferred because colorants 
deeply absorbing at 500 nm turn the images to reddish purple by mixing with the blue tint of the colorant, making the 
register marks difficult to visually observe. 

Accordingly, the yellow colorants used in the present invention must have specific proportions of absort^nce at 
wavelengths of 436 nm. 41 7 nm and 500 nm, the proportions of absorbance being 1 00 : 65 or less : 40 or less, preferably 
10 100 : 55 or less : 30 or less, and more preferably 100 : 42 or less : 3 or less. When the proportions of absorbance are 
within the above-mentk)ned range, the present invention can have a sufficient effect. 

The yellow colorants used in the present invention are preferably, for example, compounds represented by formula [Q. 
In formula [I], the alkyi group for Ri, R2, R3, R4 and R5. preferably has 1 to 10 cart>on atoms (for example, methyl, 
ethyl), and may be substituted by a substituent group such as a hydroxy! group, a cyano group, an alkoxyl group (for 
IS example, methoxy, ethoxy). a halogen atom (for example, chlorine, bromine), a carboxyl group, an alkoxycartx>nyl group, 
a sulfonyl group, an aryl group (for example, phenyl, p-nitrophenyl), a vinyl group, a methylvinyl group, a ctnnamyl group, 
etc. 

The aryl group for Ri and R2^ each Is preferably a phenyl group or a naphthyl group. These aryl groups may be 
sut)strtuted by a 8ut>stituent group such as an alkyI grotp having 1 to 1 0 cartx>n atoms, a hydroxyl group, a cyano group. 

20 an alkoxyl group having 1 to 10 carbon atoms (for example, methoxy, ethoxy), a halogen atom (for example, chlorine, 
bromine), a cartx>xyl group, an alkoxycartx)nyl group, a sulfbnyl group, etc. 

The alkenyl group for Ri and R2 is preferably a vinyl group. This alkenyt group nrtay be substituted by a substituent 
group such as an alky! group having 1 to 1 0 cart>on atoms or an aryl group having 6 to 1 8 carbon atoms. These substituent 
groups may be further substituted by an alkyl group having 1 to 10 cartx)n atoms (for example, methyl). 

25 Ri and R2 may combine to form a ring. Examples of the ring include 5- and 6-membered rings, and 5- and 6- 
membered rings condensed by an aromatic ring. These rings may contain substituent groups such as an alkyl group, 
an aryl group, a substituted alkyl group, a substituted aryl group, a hydroxyl group, a cyano group, an alkoxyl group, a 
halogen atom, a cartx>xyl group, an alkoxycartx)nyl group, and a suKbnyl group. 

Although Gi and G2 each represents an alkoxycartx)ny1 group, an aryloxycartxjnyi group, an acyl group, an aryl- 

30 cartx>nyl group, an alkylthio group, an aryttiiio group, an alkylsulfonyt group, an arylsulfonyl group, or a f luoroalkytsufbnyl 
group, the alkyl groups contained in the above groups preferably have 1 to 1 0 carbon atoms and the aryl groups contained 
in the above groups are preferably a phenyl group or a naphthyl group. These alkyl and aryl groups may further contain 
substituent groups. Examples of the substituted groups include an alkyl group having 1 to 10 carbon atoms, a hydroxyl 
group, an cyano group, an alkoxyl group having 1 to 10 carbon atoms, a halogen atom, a cart)oxy1 groupi an aikoxycar- 

35 bonyl group, a sulfbnyl group, a sulfoalkoxy group, an aryl group having 6 to 18 cartx)n atoms, an acyl group, a vinyl 
group, and a dnnamyl group. 

When Gi and G2 combine to form rings consisting of non-metallic atoms together with the respective cartx)n atoms 
to which Gi arxj G2 link, the rings are generally ones used as acidic nudei in merocyanine dyes. Examples of the acidic 
nudei are as follows: 

40 

(1) 1 .3<licartx)nyl nuclei such as 1,3-indanedione. 1 .3-cyclohexanedione. 5.5<limetiiyi-1.3-cyclohexanedione. and 
1 ,3-dioxane-4,6<lione, 

(2) pyrazoltnone nudei such as 3-methyl-1 -phenyl-2-pyrazo!in-5-one, 1-phenyl-2-pyrazolin-5-one, and 1-(2-benzo- 
thiazoline)-3-methyl-2i3yrazolin-5-one, 

45 (3) isooxazolinone nuclei such as 3*phenyl-2-isoQxazolin-5-one and 3-methyl-2-isooxazolin-5-one, 

(4) oxyindde nuclei such as 1-alkyl-2,3<lihydro-2-Qxyindole, 

(5) 2,4,6-trlk0tohexahydropyrimidine nudei such as barbituric acid, 2-thiobarbituric add and their derivatives, 
wherein exanrples of the derivatives include 1 -alkyl derivatives (for exanrp^ 1-methyl. 1 -ethyl). 1,3-dialkyl derivatives 
(for example. 1,3-diethyl, 1 ,3-dibutyl), 1,3-diaryl derivatives [for example. 1 ,3-diphenyl, 1 ,3-di(p-chlorophenyl), 1.3- 

50 di(p-ethoxycartx>nyl-pheny]). and 1 -alkyl-3-aryl derivatives (for example, 1-ethyl-3-phenyl). 

(6) 2-thk>-2,4-thiazolidinedione nuclei such as rhodamfne and its derivatives wherein examples of tiie derivatives 
include 3-alkylrhodanine such as 3-ethylrhodanine and 3-allylrhodanine and 3-arylrhodanine such as 3-phenylrhod- 
anine. 

(7) 2-thio-2,4-oxazoiktinedione [2-thio-2.4-(3H,5H)-Qxazoledione] nudei such as 2-ethyl-2-thio-2,4-oxazolidinedi- 
55 one, 

(8) thianaphthenone nuclei such as 3(2H)-thianaphthenone and 3(2H)-thianaphthenone-1 ,1 -dioxide, 

(9) 2-thio-2.5-thiazoIidinedione nudei such as 3-ethy1-2-thio-2.5-thi8uolidinedione, 

(10) 2.4-thiazolidinedione nuclei such as 2,4-thiazolidinedione. 3-ethyl-2.4-thiazolidinedtone and 3-phenyl''2.4-thia- 
zolidinedione. 
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(11) thiazotidinone nuclei such as 4-thiazolidinone and 3-ethyl-4-thiazolidinone, 

(12) 4-thiazolinone nuclei such as 2-ethylmercapto-5-thlazolin-4-one and 2-alkylphenylamino-5-thiazolin-4-one, 

(13) 2-imino-2-oxozolin-4-one (pseudohydantoin) nuclei, 

(14) 2,4Hmidazolidinedione (hydantoin) nuclei such as 2.4Hmidazolidinedione and 3-ethyl-2,4-imidazolldinedione. 

(15) 2-thio-2,4-imidazolidinedione (2-thiohydantoin) nuclei such as 2-thio-2,4-imidazolidinedione and 3-ethyl-2-thio- 
2,4-imiclazolidinedione, 

(16) 2-imidazolin-5-one nuclei such as 2-n-propyimercapto-2-lmidazolin-5-one. 

(17) furan-5-one. 

(18) 4-hydroxy-2(1H)-quinolinone nuclei or 4-hydroxy-2(1H)-pyridinone nuclei such as N-methyl-4-hydroxy-2(1 H)- 
quinolinone, N-n4xJtyl-4-hydroxy-2(1 H)-quinolinone and N-methyl-4-hydroxy-2(1H)-pyridinone, 

(19) substituted or unsubstituted 4-hydroxy-2H-pyran-2-one and 4-hydroxycoumarin, and 

(20) substituted or unsubstituted thioindoxyl such as 5-methylthioindoxyl. 



n represents 0 or 1. 

Y is a divalent atom or an atomic group selected from the group consisting of O, S, -NR-. Se, -C(CH3)2-. and - 
CH=CH-. wherein R has the same meaning as R3. 
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Examples of compounds represented by formula [I] are as follows: 



Compound [ I - 1 J 



10 



IS 



Compound [1-2] 



20 



C2H5 o 



26 



Compound ( I - 3 ] 



30 




(n)C7Hi5 



35 



Compound [1-4] 



C2H5 





C2H5 



C4H9(n) 



N 



C4H9(n) 



40 



H3C 




/C2H5 



(n)C3H7 



45 



The formula [IQ of the present invention is explained k)elow. 
In formula [11], Rn. Ri2. R13, R14. R15. R16 and R17 each represents a hydrogen atom, a halogen atom, an alky! 
50 group, a suk)stituted alkyi group, an aryl group, a substituted aryl group, an allyl group, and a substituted allyl group. R12 
and Ri3 may combine to form a ring together with the respective cartx)n atoms to which R12 and R13 link. 

Of these groups, the alkyI groups described akxyve are one having 1 to 12 carbon atoms (for example, methyl, ethyl, 
n-propyl. isopropyl. n-butyl, or t-butyl) and the aryl groups described above are one having 6 to 10 cart)on atoms (for 
example, phenyl, naphthyl), arxi the allyl groups described atx>ve are one having 3 to 10 cart)on atoms. These alkyl. 
55 aryl and allyl groups may contain suk3stituent groups. Examples of substituent groMps include an alkyl group having 1 
' to 6 carbon atoms (for example, methyl, ethyl), an alkoxyl group having 1 to 6 carbon atoms (for example, methoxy. 
ethoxy). a halogen atom (for example, chlorine, bromine), a cyano group, an amino group, an amino group sut>stituted 
by a alkyl group having 1 to 4 cart>on atoms (for example, dimethylamino), an alkoxycartx>nyl group in which the alkyl 
moiety has 1 to 4 cart>on atoms (for example, methQxycarkx}nyl), substituted and unsubstituted aryl groups which have 
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6 to 10 carbon atoms (for example, phenyl, p-methoxyphenyl. p-chlorophenyl), a cait)oxyl group and a sulfonic acid 
group, and their salts. 

Ri2 and Ri3 may combine to form a ring together with the respective caxbon atoms to which Rt2 arid R13 link. 
Examples of the rings include aliphatic hydrocartx}n rings (for example, cyclohexene), aromatic rings (for exanrple. ben- 
5 zene. naphthalene), and heteroaromatic rings (for example, quinoline). These rings may contain substituent groups 
which are the same groups as the substituent groups used for Rn, R12. Ria. R14. R15. and R17. 

The compounds represented by formula [II] which are used in the present invention can be prepared according to 
well-known methods. Typical methods of preparing these conrpounds are described in, for example, The Theory of 
Photographic Process, the 4th edition, edited by TH. James. Macmillan Co., New York (1977); RM. Hamer, The Cvanine 
10 Dyes and Related Comp ounds. John Wiley & Sons Co., New York (1964); and JP-A-61 -203443 (The term "JP-A" as 
used herein means an "unexamined put)lished Japanese patent application"). 

Examples of preferred compounds represented by formula [II] include the above-describeded Compounds [1-1] and 

[1-2]. 

Although photosensitive compounds used in the present invention are not particularly limited, o-naphthoquinone- 
15 diazkie is preferred. 

Polyhydroxyphenyl compounds exhibiting safety against the white lamp can also be used. These compounds are 
described in JP-B-4-31 104 (The term "JP-B" as used herein means an "examined Japanese patent publication"). Exam- 
ples of the polyhydroxyphenyl compounds include condensation products between pyrogaHd and acetone descrik>ed in 
U.S. Patent 3,635,709, polyesters containing at terminal hydrQxyl groups described in U.S. Patent 4,028, 1 1 1 , a homopol- 

20 ymer of p-hydroxystyrene or its copolymers with the other copolymerizable monomers as described in British Patent 
1,494,043, copolymers of p-aminostyrene with the other copolymerizable monomers as described in U.S. Patent 
3,759.711, and phenol-fbrmaMehyde resins or cresol-formakJehyde resins described in U.S. Patent 3,046,120. Partic- 
ularly, by using the condensation products between pyrogalfol and acetone, the photosensitive compositions excellent 
in sensitivity and development latitude can be prepared. 

25 When a polyhydroxyphenyl compound is used in the present invention, the molar ratio of 1,2-naphthoquinone-2- 
diazkJe-5-sulfonyl halkle (A) to 1 ,2-naphthoquinone-2-diazide-4-suHbnyl halide (B) which are condensed with the poly- 
hydroxy-phenyl compound preferably ranges from 2 : 8 to 8 : 2. Proportions of halide (B) exceeding this range cause 
the resulting photosensitive compositions to deteriorate their sensitivity and stability with time. The proportions not reach- 
ing tills range often cause the resulting photosensitive compositions to lower their safety against the fluorescent lamp. 

30 The above-mentioned nfK>lar ratio [(A):(B)] is more preferably from 3 : 7 to 7 : 3. 

Among other o-quinonediazkJe compounds which can be used as the photosensitive components in tiie photosen- 
sitive compositions of the present invention, esters prepared by the reaction of 1 ,2-naphthoquinone-2-diazide-5-sulfonyl 
chloride with pyrogallol-acetone resins are most preferred. Other preferable well-known o-quinonediazide compounds 
are esters prepared from 1 ,2-naphthoquinone-2-diazide-5-sulfonyl chlork:le and phenol-formaldehyde resins described 

35 in U.S. Patents 3,046,120 and 3.188,210. The other well-known o-naphthoquinonediazkle compounds which can be 
used in tiie present invention are described in JP-A-47-5303, JP-A-48-63802, JP-A-48-63803. JP-A-48-96575, JP-A- 
49-38701. JP-A-48-13354, JP-B-41 -11222. JP-B-45-9610. JP-B-49-17481. U.S. Patents 2,797,213. 3,454.400. 
3,544,323. 3.573,917, 3.674,495, and 3,785,825, British Patents 1,227,602, 1,251,345. 1,267,005, 1,329.888, and 
1 ,330,932, German Patent 854.890. etc. 

,40 The amount of a photosensitive compound (preferably, o-quinonediazkJe conrpounds) in the photosensitive com- 
position of the present invention ranges preferably from 1 0 to 80% by weight, more preferat)ly from 1 5 to 50% by weight, 
and most preferably from 20 to 35% by weight. 

. Although o-naphthoquirmediazkie compounds used as the photosensitive compounds can form photosensitive 
layers by tiiemselves. these compounds are preferably used togetiier witii aqueous alkali-soluble resins as binders. As 

45 such aqueous alkali-soluble resins, there are novolak resins. Examples of the resins include phenol-formaldehyde resins 
and cresol-formaldehyde resins such as m-cresol-formaklehyde resins, p-cresd-formakiehyde resins, o-cresol-formal- 
dehyde resins, m-/ p^esol-formakJehyde resins, phenol-cresol-formaldehyde resins (Herein, tiie cresol may t>e m-. p- 
. or o-isomer, a mixture of m- and p-isomers, or a mixture of m- and o-isomers). Besides these, resd-type phenolic resins 
are suitably used. Among the resins, preferred are phenol-cresol-formakiehyde resins (Herein, the cresol may be m-, 

so p-, or o-isomer, a mixture of m- and p-isbmers, or a mixture of m- and o-isomers) and, particularly, phenolic resins 
described in JP-A-61 -21 7034 are preferred. 

Further, various types of alkali-soluble high-molecular compounds are ennployed, which include phenol-modified 
xylene resins, polyhydroxystyrene, polyhalogenated hydroxystyrene. phenolic hydroxyl group-containing acrylic resins 
as disclosed in JP-A-51-34711. sulfonamide group-containing acrylic resins described in JP-A-2-866. and urethane 

55 resins. These cUkali-soluble high-molecular compounds preferably have weight average molecular weights of 500 to 
20,000 and number average molecular weights of 200 to 60,000. 

Such alkali-soluble high-molecular compounds may t>e used singly or as a mixture of Iwo or more compounds. The 
content of the alkali-soluble high-molecular compounds in the whole composition is prefered^ly 80% by weight or less. 
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more preferably from 30 to 75% by weight, and most preferably from 50 to 65% by weight. This range secures good 
development characteristics and impression capacity. 

Further, condensation products of formaldehyde wrth phenols substituted by an alky! group having 3 to 8 carbon 
atoms such as t-butylphenol-fbrmaldehyde resins or octylphend-formaldehyde resins as described in U.S. Patent 
4,123.279 are preferably used together wrth the above-mentioned aqueous alkali-soluble high-molecular compounds, 
which causes the images to be improved in ink receptivity 

In order to improve sensitivity, cyclic acid anhydrides, phenols, or organic adds are preferably added to the photo- 
sensitive composition in tiie present invention. Examples of the cyclic acid anhydrides include phthalic add anhydride, 
tetrahydrophthalic acid anhydride, hexahydrophthalic acid anhydride, 3,6-endoxo-AMetrahydrophthalic add anhydride, 
tetrachlorophtiialic acid anhydrkle, maleic acid anhydrkJe, chloromaleic acid anhydride, a-phenytmaleic ackJ anhydride, 
sucdnic add anhydrkie, and pyromellitic ackJ anhydrkJe. Examples of the phenols include bisphend A, p-nitrophenol. 
p-ethoxyphenol, 2.3.4-trihydroxyt>enzophenone, 4-hydroxybenzophenone. 2.4.4'-frihydroxybenzophenone, 4,4',4"-trihy- 
droxytriphenylmetiiane, 4.4\3*\4Metrahydroxy-3.5.3',5'-tetramethyltriphenylmethane. 

As the organic ackJs, there are sulfonic ackls, suit tnic ackJs, alkylsulfuric ackJs, phosphonic adds, phosphonic acids, 
phosphoric acKl esters, and carboxylic ackJs as desaibed in JP*A-60-88942 and JP-A-2-96755. Exanples thereof 
include p-toluenesuKbnic ackl, dodecylbenzenesulfbnic add, p-toluenesulf inic add. ethylsutfuric ackJ. phenytphosphonic 
ackJ. phenylphosphinic ackd. phenyl phosphate, diphenyl phosphate, benzoic add, isophthalic add, adipic acid, p-toluic 
ackJ. 3.4-dimethQxybenzoic ackl, phtiialic add, terephttialic add, l,4-cycloh6xene-2,2-dicartx>xyltc ackJ. erudc add, 
lauric add. n-undecanoic add, and ascorbic ackl. The content of the above-mentioned cyclic acid anhydrkies, phenols, 
or organic ackis in the photosensitive composition is preferably from 0.05 to 15% by weight, and more preferably from 
0.1 to 5% by weight 

In order to iricrease development latitude, nonionic surfactants as described in JP-A-62-251740 and JP-A-4-68355 
and anrphoteric surfactants as described in JP-A-59-121044 and JP-A-13149 can be added to the photosensitive com- 
position of the present invention. Examples of the nonionic surfactarrts indude sorbitan tristearate. sorbitan monopatmi- 
tafte, sorbitan trioleate, stearic acd monoglyceride, poiyoxyethylene sorbitan nrx>nooleate, and polyoxyethylene nonyl 
phenyl ether. Examples of amphoteric surfactants include alkykii(aminoethyl)glydne. alkyl-polyaminoetfiylglydne hydro- 
chlorkie, Amorgen K (trade name, manufactured by Dainchi Kbgyo Seiyaku Co,. Ltd.. an N-tetradecyl-N,N-betaine type 
surfactant). 2-alkyt-N-cartx)xyethy1-N-hydroxyethylimklazolium betaine. and Lekx)n 15 (trade name, manufactured by 
Sanyo Chemical IrxJusti^ies, Ltd., an alkylimidazoline type surfactant). The content of these nonionic surfectants or 
amphoteric surfactants in the photosensitive composition is preferably from 0.05 to 1 5% by weight and more preferably 
from 0. 1 to 5% by weight. 

In the present invention, dyes and other filters can be added as print-out agents or image-coloring agents to the 
photosensitive composition to obtain visible images immediately after exposure. The dyes which can be used in the 
present invention include basic dyes which are salts formed from cations having skelton structures of basic dyes and 
organic anions having 10 or more cartx)n atoms arvJ 1 to 3 hydroxyl groups, the organic anions containing a sulfonic 
ackj group as an only salt-format)le group described in JP-A-5-313359. The content tiiereof in the whole photosensitive 
composition is preferably from 0.2 to 5% by weight. 

Compounds which release decomposition products by photolysis to allow to change color tones of the images by 
interaction with the dyes desaibed in JP-A-5-313359 can be added to the photosensitive composition. Examples of 
such the compounds include o-naphthoquinonediazkle-4-suHbnic acid halogenkle described in JP-A-50-36209 (corre- 
sponding to U.S. Patent 3.969.1 18), ti^ihalomethyl-2-pyrone and trihalomethyltriazine described in JP-A-53-36223 (cor- 
responding to U.S. Patent 4,160,671), various o-naphthoquinonediazide compounds described in JP-A-55-62444 
(corresponding to U.S. Patent 2,038,801). and 2-trihalomethyl-5-aryl-1 ,3.4-oxadiazole compounds described in JP-A- 
55-77742 (corresponding to U.S. Patent 4,279,982). These compounds can be employed singly or in admixture with 
one another. 

Beskdes the dyes described in the above-described JP-A-5-313359. the other dyes can be employed as image- 
coloring agents. Preferred dyes are oil solut>le dyes and basic dyes as well as salt-formable organic dyes. Example 
thereof indude Oil Green BG, Oil Blue BOS, Oil Blue #603 (All the above dyes are manufactured by Orient Chemical 
Co.. Ltd.), Victoria Pure Blue BOH (manufactured by Hodogaya Chemical Co., Ltd.), Rhodamine B (C145170B), Mala- 
chite Green (CI 42000), and Metiiylene Blue (CI 52015). 

When photosensitive planographic printing plates are prepared from the photosensitive compositions of tiie present 
invention, hydrophilized aluminum plates are employed as sup)ports, which are, for example, silicate-treated aluminum 
plates, anodized aluminum plates, grained aluminum plates, and silicate-electrodeposited aluminum plates. Examples 
of the other supports include zinc plates, stainless steel plates, chrome-treated steel plates, hydrophilized plastic films, 
and paper. 

The photosensitive planographic printing plate of the present inventton is prepared by coating a support with a 
solution in which all components used for the photosensitive composition as described above are dissolved in a solvent. 
Examples of solvents used for the purpose include y-butyrolactone, ethylene dichlorkie, cyclohexanone. methyl ethyl 
Ketone, ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, 2-methoxyethyl acetate, 1 -methoxy-2-pro- 
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panol, 1-methoxy-2-propy1 acetate, toluene, ethyl acetate, methyl lactate, ethyl lactate, dimethylsulfoxide, dimethylaceta- 
mide, dimethylformamide, water, N-methyipyrrolldone, tetrahydrofurfuryl alcohol, acetone, diacetone alcohol, methanol, 
ethanol. isopropanol. and diethylene glycol dimethyl ether. The above solvents may be used singly or in admixture with 
one another. The corttent of solid components in the photosensitive composition is prefered^iy from 2 to 50% by weight. 
5 Although the coating amount of the solid components varies depending on uses, In general, it is preferably from 0.5 to 
3.0 g/m2. Less coating amount causes higher photosensitivity, but deteriorates physical properties of the resulting pho- 
tosensitive film. 

Surfactants, for example, fluorine-based surfactants as described in JP-A-62-1 70950, can be added to the photo- 
sensitive layer of the present invention to improve coating properties. The content thereof in the whole photosensitive 

10 conrposition is preferably from 0.01 to 1% by weight and more preferably from 0.05 to 0.5% by weight. A surface of the 
photosensitive layer thus provided is preferably matted to save time required for evacuation in contact exposure using 
a vacuum printing frame and to Inhibit lack of sharpness in printing. For example, a method of forming a matting layer 
as described in JP-A-50-125805, JP-B-57-6582 and JP-B-61 -28986 and a metiiod of heat-fusing solid powders to the 
surface as described in JP-B-62-62337 may be applied to this purpose. 

IS Preferred developers for the photosensitive planographic printing plate of the present invention are aqueous alkaline 
solutions which do not substantially contain organic solvent. Suitable examples of the aqueous alkaline solutions include 
sodium silicate, potassium silicate, sodium hydroxide, potassium hydroxide, lithium hydroxkJe, sodium tertiary phos- 
phate, sodium secondary phosphate, ammonium tertiary phosphate, ammonium secondary phosphate, sodium meta- 
silicate, sodium carbonate, socfium bicaibonate. potassium cart>onate. potassium bicartionate. ammonia, etc. The 

20 concentration of the ahas/e compounds is adjusted so as to be preferat^ly from 0. 1 to 1 0% by weight, and more preferably 
from 0.5 to 5% by weight. Among these compounds, alkali silicates such as potassium silicate, lithium silicate arxi sodium 
silicate are preferak)ly used for the developers, because use of the Edkaii silicate-containing developers does not nearly 
stain during the printing operation. When, with respect of the composition of alkali silicate, the molar ratio of [SiOaJ/IM] 
is from 0.5 to 2.5 (Herein, [SIO2I and [M] represent molar concentrations of Si02 and the entire alkali metals contained, 

25 respectively) arxi. in addition, the conterrt of SiOa in the developer is preferably from 0.8 to 8% by weight the developers 
are preferably used. Further, water-soluble sulfites such as sodium sulfite, potassium sulfite and manganese sulfite, 
resordne, methylresorcine, hydroquinone, and thiosalicylic ackl can be added to the developers. The content of these 
compounds In the developer Is preferably from 0.002 to 4% by weight, and more preferably from 0.01 to 1% by weight. 
Further, at least one surfactant selected from anionic and amphoteric surfactants as described in JP-A-50-51324 

30 and JP-A-59-84241 and nonionic surfectants as described in JP-A-59-75255. JP-A-60-1 1 1246 and JP-A-60-213943 or 
poly-electrolytes as described in JP-A-55-95946 and JP-A-56-1 42528 can also be preferably added to the developer to 
improve wettability to the photosensitive composition and stability of development (development latitude). The content 
of such surfactarrts Is preferak>ly from 0.001 to 2% by weight, and more preferat}ly from 0.003 to 0.5% by weight. Further, 
with respect to the above-described alkali silicates, the content of potassium contained as the alkali metal thereof in the 

35 developer is preferably 20 mol% or more, more preferably 90 mol% or more, and most preferably 100 mol%, because 
littie insolut)le matter is formed in the developer. Furthermore, a small anrK>unt of organic solvent such as alcohol, chelat- 
ing agents described in JP-A-58-1 90952, metal salts as described in JP-B-1-30139, and anti-foaming agents such as 
orgsuiic silane compounds can be added to the developer used in the present invention. Examples of light sources used 
for exposure include a cartx>n arc lamp, a mercury vapor lamp, a xenon lanp, a tungsten lamp, a metal halide lamp, etc. 

40 In the photosensitive planographic printing plates of the present invention, the treatment of platemaking may be 
earned out according to metiiods described in JP-A;54-8002. JP-A-55-1 1 5045 and JP-A-59-58431 . That is, after devel- 
opmerrt, the desensitizing treatment after water washing, the desensitizing treatment without water washing, a treatment 
witii an aqueous solution containing an acid, or the desensitizing treatment after a treatment with the aqueous solution 
containing an add may be carried out Further, during development for the photosensitive planographic printing plates, 

45 the concentration of alkali In the developer is decreased by Its consumption owing to Increase of printing plates treated 
or by the action of oxygen when prolonged operation of an automatic processing machine is conducted, resulting in 
deteriorating the capability of the developer in treating the printing plates. Use of a replenisher may recover the treatment 
capability as described in JP-A-54^004 and, then, tiie replenishmerrt is preferably carried out according to a method 
described in U.S. Patent 4,882,246. The at>ove-mentioned treatment of platemaking is preferably conducted by the use 

50 of an automatic processing machine as described in JP-A-2-7054 and JP-A-2-32357. After the photosensitive plano- 
graphic printing plate of the present invention is subjected to image exposure, development, and water washing or a 
rinse, if necessary, removal of unnecessary image areas is preferably carried out by a deletion fluid as described in JP- 
B-2-1 3293. Preferred desensitizing gums which may be coated. If desired, at the final step of the treatment of platemaking 
are those which are described In JP-B-62-16834, JP-B-62-251 18. JP-B-63-52600. JP-A-62-7595. JP-A-62-1 1693, and 

55 JP-A-62-83194. When the photosensitive planographic printing plate of the present invention undergoes burning after 
image exposure, development, water washing or a rinsing, the removal treatment of unnecessary image areas, if desired, 
and water washing, the printing plate is preferably treated with a kxirning corKlitioner prior to the burning as described 
in JP-B-61-2518. JP-B-55-28062. JP-A-62-31859. and JP-A-61 -159655. 
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The present invention is explained in greater detail with reference to the following examples. In the examples, per- 
cents are by weight, unless otherwise referred to. 

EXAMPLES 1 TP 9 AND COMPARATIVE EX AMPLES 1 TO 15 

A surface of a 0.30 mm-thicK aluminum plate was grained with an aqueous suspension of pumistone of 400 meshes 
using a nylon brush and then fully washed with water. The plate was etched by dipping in 1 0% sodium hydroxide at lO^'C 
for 60 seconds, washed with running water, and neutralized and washed with 20% HNO3, followed by washing with 
water. Etectrolytically graining treatment of the etched surface was conducted at a quantity of electricity on an £uiode of 
160 ooulonnt)s/dm2 in a 1% aqueous solution of nitric acid using alternating wave shape current of sine wave under the 
condition of Va = 12.7 V. The surface roughness was measured to be 0.6 ftm (R^ indication). Subsequently, the plate 
was dipped in a 30% aqueous solution of H2SO4 at SS^'C for 2 minutes to desmut it, and thereafter, anodized in a 20% 
aqueous solution of H2SO4 at a current density of 2 A/dm^ so as to be 2.7 g/m^ in thickness, thus preparing a sut^strate. 

The surface of the aluminum plate thus treated was coated with a undercoating solution (A) having the following 
composition and then dried at 80*^0 for 30 seconds. The coating weight was 30 mg/m^ after drying. 



Undercoating Solution (A): 


Aminoethylphosphonic Add 


0.10g 


Phenylphosphonic Acid 


O.ISg 


Triethanolamine 


O.OSg 


p-Alanine 


O.lOg 


Methanol 


40g 


Pure Water 


60g 



Thus, sut>state (I) was prepared. 

Sut>sequently, substrate (I) was coated with the following photosensitive solution using rod coating so as to be 25 
ml/m? in coating build-up and then dried at 100^*0 for 1 minute to ok>tain a positive type photosensitive planographic 
printing plate. The coating amount was about 1 .7 g/m2 after drying. 
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Photosensitive Solution ; 

Esterified Product between 1 ^ 2-Diazonaphtho- 
quinone-5-sulf onyl Chloride and a Pyrogallol- 
Acetone Resin (described in Example 1 of U.S. 
Patent 3^635,709) 

0.45 g 

Cresol-Formaldehyde Novolak Resin (m-/p- 
Cresol Ratio = 6/4^ Weight Average Molecular 
Weight: 3,000, Number Average Molecular Weight: 
1,100. 0.7% of unreacted cresol was contained) 

1.1 g 

m-Cresol-Formaldehyde Novolak Resin (Weight 
Average Molecular Weight: 1,700, Number Average 
Molecular Weight: 600. 1% of unreacted cresol 
was contained) 

0.3 g 

Condensation Product between Pyrogallol and 
Acetone (Weight Average Molecular Weight: 2,200, 
Number Average Molecular Weight: 7 00) 

0.1 g 

Copolymer of N-(p-Aminosulf onylphenyl )- 
acrylamide, ri-Butyl Acrylate and Diethylene 
Glycol Monomethyl Ether Methacrylate (Molar Ratio 
of the Monomers = 40 : 40 : 20 in this order. 
Weight Average Molecular Weight: 40,000, Number 
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> 

Average Molecular Weight: 20,000) 

0*2 g 

p-N-Octylphenol-Formaldehyde Resin (described 
in U.S. Patent 4,123,279) 

0.02 g 

Naphthoquinonediazide-1 , 2-diazide-4-sulf onic 
Acid Chloride 

0.01 g 

Tetrahydrophthalic Acid Anhydride 

0-02 g 

Benzoic Acid 

0.02 g 

4- [ p-N- ( p-Hydroxybenzoyl ) aminophenyl ] -2 , 6- 
bis ( t rich lor ome thy 1 ) -s-triazine 

0.02 g 

N- ( 1 , 2-Naphthoquinone-2-diazide-4-sulf onyloxy ) 
cyclohexane-1 , 2-dicarboxylic Acid Imide 

0.01 g 

Dye Prepared by Replacement of the Counter 
Anion of Victoria Pure Blue BOH (manufactured by 
Hodogaya Chemical Co., Ltd.) by 1 -Naphtha lene- 
sulfonic Acid (Yellow- Orange Colorant) 

see Table 1 

l-[a-Methy-a- ( 4 -hydroxy- 3 , 5-dihydroxymethyl- 
phenyl ) ethyl ]-4-[a,a-bis(4 -hydroxy- 3,5- 
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dihydroxyxnetihylphenyl ) et:hyl ] benzene [ Compound 



(X) 



described in JP-A-6-282067 ] 



0.04 



g 



Megafack F-176 (Fluorine-based surfactant 



manufactured by Dainippon Ink and Chemicals , 



Inc • ) 



0.01 



g 



Methyl Ethyl Ketone 



20 



g 



The photosensitive planographic printing plates thus prepared were evaluated according to the following methods. 
The color of the images was determined by visual inspection under a white lamp (a fluorescent lamp). Subsequently, 
register marks were put on the photosensitive planographic printing plates with an blue oily ball-point pen and the ease 
with which the register marks were visually obsen/ed was evaluated by visual inspection under an yellow fluorescent 
lamp. The printing plates were further exposed to a metal halide lamp of 3 kw for 1 minute at a distance of 1 m through 
a transparent positive film in a vacuum printing frame and then developed with a 5.26 % aqueous solution of sodium 
silicate (pH = 12.7) at 25^0 for 30 seconds, the sodium silicate being 1 .74 in a molar ratio of Si02 to Naa- The ease with 
which the images were observed under the white lamp was determined by visual inspection to evaluate the suitability 
for plate inspection to the developed printing plates. To evaluate the sensitivity, tiie photosensitive planographic printing 
plates were exposed to light through a Step Wedge manufactured by Fuji Photo Film Co., Ltd. (diff^ence of density 
between each step: 0.15) and then developed according to the same method as tiie above. The sensitivity was repre- 
sented by a number of dear steps. A greater number of clear steps exhibits higher sensitivity. To evaluate the safety 
against the white lamp, the photosensitive planographic printing plates were exposed to a white fluorescent lamp at 500 
luces for 15 minutes, and thereafter, exposed to light through a transparent positive film and developed in the same 
manner as described above to observe lacking in the image areas by visual inspection. The results are shown in TaJoUe 1 . 
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TABLE 2 



Absorbance of Yellow-Orange Colorants 



• 






Wavelenaths 




436 nm 


417 nm 


500 nm 


Compoxind 


II-l] 


0.55 


0.21 


0.01 






(100) 


(38) 


(2) 


Compound 


[1-2] 


0.44 


0.18 


0.01 






(100) 


(41) 


(2) 


Compound 




0.15 


0.13 


0.025 






(100) 


(87) 


(17) 


Compound 




0.20 


0.03 


0.25 






(100) 


(20) 


(125) 



*1 Spiron Yellow 3RH (manufactured by Hodogaya 

Chemical Co . , Ltd . 

*2 




Absorbance ; 25 mg of the respective compounds were dissolved 

in 1 liter of methanol and absorbance of these 
samples thus prepared was measured in a cell having a 
light pass length of 1 cm. Numbers in parentheses in 
the table show relative values of absorbance. 



These results show that the present invention can provide photosensitive planographic printing plates having 
improved safety against the white lamp, improved suitabiiity for plate inspection to the developed printing plates, and in 
addition, greater ease with which the register marks are visually observed. 

While the invention has been described in detail and with reference to specific embodiments thereof, it will be appar- 
ent ro one skilled in the art that various changes and modifications can be made therein without departing from the spirit 
and scope thereof. 

Giaims 

1. A photosensitive planographic printing plate comprising a support thereon a photosensitive composition, wherein 
said photosensitive composition comprises a) an o-naphthoquinonediazide compound; b) an aqueous alkali-soluble. 
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I 

water-insoluble polymer; c) a blue-colorant: and d) a colorant of which the proportion of absorbance at wavelengths 
of 436 nm, 417 nm and 500 nm is 100 : 65 or less : 40 or less. 

The photosensitive planographic printing plate as claimed in claim 1, wherein said colorant d) is a compound rep- 
resented by formula [I]: 



N 
I 

R3 




c- 

I 

R4 



R5 ^2 



[1] 



wherein Ri and R2. each represents an alkyi group having 1 to 10 cart)on atoms which may be substituted or an 
aryt group having 1 to 10 cartx>n atoms which may be substituted; R3 represents an alkyI group having 1 to 10 
carbon atoms; R4 and R5, each represents a hydrogen atom or an alkyI group having 1 to 10 cartx>n atoms which 
may be substituted; Gi and G2. each represents an alkoxycartx)nyt group, an aryloxycarfcx>nyl group, an acyl group, 
ah arylcarbonyl group, an all^lthio group, an arylthio group, an aikylsulfonyt group, an arylsulfbnyl group, or a f luor- 
oalkylsuHbnyl group; Y represents a divalent atom or an atomic group selected from the group consisting of O, S, - 
NR-, Se, -C(CH3)z-, and -CHsCH-, wherein R has the same meanig as R3; and 
n represents 0 or 1 ; Ri and R2 may combine to form a ring; 
and Gi and Q2 may combine to form a ring. 

The photosensitive planographic printing plate as claimed in daim 1 , wherein said colorant d) is a compound rep- 
resented by formula [II]: 




[11] 



wherein Rn, R12, R13. R14, R15. Rie. and R17, each represents a hydrogen atom, a halogen atom, an alkyI group, 
a substituted all^ groupi an aryl group, a substituted aryl group, an ally! group or a substituted allyl group; arxJ R12 
and Ri3 may combine to form a ring together with the respective caxbon atoms to whrch R12 arKJ R13 link. 

The photosensitive planographic printing plate as claimed in claim 1 , wherein said o-naphthoquinonediazide com- 
pound a) is used in an amount of from 1 0 to 80 % by weight in the pliotosensitive composition. 

The photosensitive planographic printing plate as claimed in claim 1, wherein said o-naphthoquinonediazide a), 
said aqueous alkali-soluble, water-irtsoluble polymer b), said blue-colorant c) and said colorant d) are used in an 
amount of 10 to 80 by weight, 20 to 80 % by weight 0.2 to 5 % by weight and 0.05 to 3 % by weight, respectively. 
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